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Bossa, Robert J. VE Civiimernginmeering) ? 
The Bank of Westminster and Hyland Office Park Construc- z 
tion Contracts as Pngineering Student Classroom Projects: ^ 
Construction Phase. | 

Employers often find that the recently hired : 
engineering school graduate has difficulty in correlating 
tne methodology and the technology learned in the class- 
room to actual construction projects. The following a 
report attempts to help in tying togethe- classroom work 1 


and an actual construction project. 


Information for the report was provided by 


s eut! r .یا‎ : `, a "e a S 


Walters Construction Management, Inc. The report 
describes an actual office building presently under 
construction. Portions of the report are intended to be 1 
used as narrative type lessons, other parts are to be 
used as laboratory problems. ` 
The report focuses on the organizational struc- 1 
ture of the construction firm and the contractual 5 
requirements of the construction firn. The text then 
5 > 
analyzes selected portions of the project in order to 1 


explain why certain construction related procedures have 


been made. 


pm. 


Photographs of the construction phase of the 
project are presented. The photographs are intended to t 


provide a pictorial history of the construction project. 
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Past reports on this project will be used aiong 
with this, report tomdeveliop a complete total construc 
tion project for Classroom application. 
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INTRODUCTION 
BS 
^ within the scope of the undergraduate and gradu- 
ate Civil and Architectural engineeering programs is the 
need to relate information from textbooks and classrooms 
to the actual construction industry. This report will 
attempt to bridge the gap between real world situations 
and the world of academics. | 
Walters Construction Management has agreed to “et 
their organization and one of their current prcjects 
serve as à model for this report. The Bank of West- 
minster is under construction at the corner of 92nd 
- Avenue and Sheridan Blvd. The bank project along with 
the organizational structure of Walters Construction 
Management will be studied and analyzed and results will 
give à realistic approach to future studant assignments. 
The objectives of this report are to study the 
construction phase of the Bank of Westminster and to tie 
it to specific graduate and undergraduate courses offered 
in the Construction Management field in the Department of 
Civil and Architectural Engineering. This report will 
study the development of the B.L. Walters ccmpany from 
the original corporate entity of Walters Construction 


Management and why this cooperation came into existence. 


The actual organization of Walters Construction 
Management will be used as a reference for study in the 
Construction Management (CE 525) class. This will give 


the class a successful and working oganization to compare i 


F 


with the different organizational structures referred to 


in the classroon. Students will be able to discuss the 
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advantages and disadvantages of this particular organi- 
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zation and compare their thoughts with the thoughts of E : 
members in the organization of Walters Construction EN 
Management. The class will be given the organizational A 
structure and then discuss the formal and informal linxs CZ 
of each department. Afterwards they can again compare e 
their assumptions or results with those of the actual — 
formal and informal links within Walters Construction - 





Management. — 

By Following one of the numercus subcontractors 
on this job students will experience the actual paper 
flow and contract related problems encountered during 
this project. This will be very effective in the 
Construction Contracts) (Cz 524) Class when discussing 
effects of backcharging or how backcharging or changes in 
the plans will affect the subcontractor and his contract. 

The use of time lapse photography wi’l be used in 
the Construction Engineering I & II (CE 528 & CE 529) 
classes. Time lapse photography ST show actual repeti- 
tive construction methods used on this project. The 


class will be able to analyze these methods and decide on 
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possible alternative solutions to these specific con- 
struction pra ices. 

Each classroom application will have packaged 
slides specifically for that module which will give a 
visual recording of the project at specific construction 
phases and will assist students in visualizing the 
project phasa being discussed. The slides will encompass 
the project from the clearing of the site through the 


complete building. 
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PART I - 23O0JECT REPORT 
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ThE ORGANIZATION STRUCTURE AND THE 
CREATION OF WALTERS CONSTRUCTION MANAGEMENT 


"+. ` 
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The B.L. Walters Corporation was formed approxi- 


mately three years ago, in 1981, to the corporate level 


e 


from the Walters Conatruction Management organization 


which was formed in 1974. The primary motivation for 
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forming a full service development company from the 
traditional construction management firm was the desire 
of the Chief Executive Officer to have control over what 
was being developed and hw that development was to be 
accomplished. Because of the objective to have complete 


control, Walters Construction Management expanded and 


became the Bill L. Walters Company. 


This Corporation is comprised of numerous 


companies that handle the acquisition of the land, the 
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development of the raw lznd, the management of the 


JO E 


construction, the maintenance and management of the 


m 
. 


constructed building, the leasing of completed buildings, 


and a Chief Financial Officer to maintain all the 


y 

E: accounting records of the B.L. Walters Company. The 
` overall corporate structure is shown in Figure 1. 
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This report will deal strictly with the construc- 
tion management portion of the entire organization and 
will also touch upon the management /maintenance of a 
project once a project has been completed. The construc - 
tion management part of B.L. Walters Company, hereafter 
referred to as Walters Construction Management, is a 
whclly owned subsidiary, and is divided into five areas. 
These areas are Architectural and Design, Shell Construc- 
tion, Tenant Finish, Roads and Utilities, and Accounting. 

Each Of these separate areas operate on an arms- 
length, semi-formal basis with the B.L. Walters Company. 
At the head of Walters Construction Management is the 
Vice President and General Manager who reports directly 
to the President of B.L. Walters Company. The manager of 
Shell Projects and the Manager of Tenant Finish, along 
with the Manager of Road and Utilities, the Senior Archi- 
tect and the Senior Accountant report directly to the 
Vice President. 

The structure of Walters Construction management 
makes it very clear that as the general contractor, 
Walters Construction Management will subcontract a great 
deal of the work. As an organization they do not main- 
tain the personnel to do the majority of work that a 
General Contractor can. By maintaining their own Project 
Managers and Field Supervisors, Walters Construction 
Management maintains control of these projects. In the 


architectural area the design drawings may be produced 
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either by Walters or by outside designers. In the event 
that an outside designer is used, Walters Construction 
Management maintains control over the actual design, the 
design costs, and the design period. 

During the design phase both the Shell Construc- 
tion Department and the Tenant Finish Department are 
deeply involved in the design phase. All agreements 
between the various departments are at arms-length and 
there are written contracts between the various depart- 
ments. 

Tenant finish is one of the new areas created at 
Walters Construction Management because of the increased 
need for specialists to deal with tenants and getting 
them moved into their building. It is seen as one of the 
most important areas within the Walters Construction 
Management organization. At Walters Construction Manage- 
ment they recognized the need for this specialty and 
reorganized, creating Tenant Finish. The improvement of 
and a more receptive attitude toward tenant finish was 
ceen as a bona fide plus ín the renting of completed 
buildings and development of good customer relations. 
The Tenant Finish Department has become one of the 
biggest departments of Walters Construction Management. 
The Tenant Finish department is considered the income 
stream for Walters Construction Management. Working with 
the tenants and insuring their satisfaction is one of the 


biggest reasons for the success of Walters Construction 
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Management. To enhance the organization's credibility 
and to utilize the “one stop shopping” principal, a good 
Tenant Finish Department is essential to a successful 
company. 

Tne goals of Tenant Finish are to give the 
Customer complete satisfaction in their final spaces. 
Tenant Finish works very closely with the Design area and 
the Shell Construction area in the very beginning to 
alleviate problems with the customer's requests. The 
Tenant Finish Deartment is structured so Hat undet the 
Manager of Tenant Finish there is an Interior Design 
Manager who, with the space planners assigned to hin, 
will do the interior design for the tenant based on 
proven interior designs. The Interior Design Manager 
will incorporate into his designed spaces other options 
or additions that the customer may desire. Walters 
Construction Management builds typical office buildings 
thereby creating a quick, concise decisionmaking process 
of what will work in a specific building and what will 
not. d l 

When the building is erected and weatherproof, 
the Project Managers for Tenant Finish, who with their 
own Field Supervisors, complete the interior portion of 
the building. The Project Manager for the Tenant Finish 
will maintain clear, concise records of what is being 
done to the interior of the building. With the typical 


building having more than one tenant, he will keep 
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records of what spaces are for what tenants and keep his 
field supervisors appraised of any changes in deaign or 
schedule. The Tenant Finish Department will also do some 
work for organizations other than Walters Construction 
Management. The amount of this work is minimal and only 
comes to approximately ten percent of the actual tenant 
finish work accomplished. 

The Shell Construction part of the Walters 
Construction Management organization is very similar to 
the Tenant Pinish Department. Under the Manager of Shell 
Projects there are various Project Managers and in turn, 
under the Project Managers are various Field Supervieors. 

The Project Manager would be involved with the 
project from the very first design meeting through the 
tenant occupaticn of the building. During the initial 
design meeting the Project Manager will be there with the 
Architects and Designers so that when any questions arise 
about the design in conjunction with the actual construc- 
tion, it can be answered quickly. The Project Manager 
also communicates with the Various Consulting Engineers 
hired by the Design Department to help answer any ques- 
tions that may come up about the Mechanical, Electrical, 
or Structural systems. The Project Manager would report 
directly to the Manager of Shell Projects with any 
problems that he could not solve informally with his 
counterpart in the Design area, Tenant Finish area, 


Accounting area, or Road and Utility area. The basic 
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philosophy of the entire organization is to solve any 


problem that may arise at the lowest possible level. = 
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If the Project Manager can't solve a problem 


informally, he would move up his chain of command to the 
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Manager of Shell Projects who will try to solve the | 
problem at his level. If this is not possible then the o 
Vice President and General Manager of Walters Construc- ` 
tion Management will make the decision. Because of the z 


Te 


informality and the close proximity of these variour - 
Managers and Project Managers it is infrequent that a | 
problem can not be solved among the people involved. É 

In conclusion, the Walters Construction Manage- ^^ 
ment organization is a main part of a Design-Build 5 
organization that also incorporates the manayement/maint- ‘ 


enance of the structure. The Walters Construction 7 
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Management organization goss one step further than the 
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Professional Construction Manager organization and not 
Only designs and builds, but also leases, manages, and 
maintains the structures they erect. This keeps Walters 
a step ahead of their competition. Walters Construction 
Management controls the design, the design cost, and the 
design period but also maintains their credibility and 
their positivo public image by catering to their 


customers not only in the construction phase, but after- 
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wards in the moving in and leasing phase. 
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OBJECTIVES OF WALTERS CONSTRUCTION MANAGEMENT 
AS COMPARED TO THEORETICAL ORGANIZATIONS 

In comparison with normal project delivery 
systems, Walters Construction Management is a combination 
of the Owner-Builder organization and the Professional 
Construction Management oryanization. 

Theoretically, a Professional Construction 
Management organization combines three parties into a 
team consisting of the owner, designer, and construction 
manager in a non-adversary relationship. The construc- 
tion manager wor‘s closely with the owner and the 
designer from the beginning to the completion of the 
project. The conuntruction manager does not normally 
perform constructio work with his own forces or guaran- 
tee the overall cos: of the work. Once the budget is 
approved the construction manager monitora developments 
in schedules, quality requirements, ard spending in order 
to maintain the objectives established in the beginning 
of the project. The construction manager advises and 


coordinates the procurement of any long lead materials or 





equipment. He will monitor the payments to subcontrac- 
tors, the changes in contracts or any claims. In 
general, the construction manager monitors actual cost, 


schedules, and quality control. 
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Walters Construction Management does all of this, 
but is different in one very important aspect of the 
typical model. Walters Construction Management does not 
go out and bid on projects to manage; their projects are 
established down through the hierarchy of their chain of 
command. The Chief Executive Officer who is an architect 
by training, may want to develop land in accordance with 
members of an organization that he has an interest in, 
thereby creating the projects. 

Walters’ desire to maintain absolute control over 
their project is in line with the aims of the Owner- 
Builder organization. In theory, the owner is responsi- 
ble for the design and construction of the project. The 
owner has the option of using his own work forces or to 
subcontract part or all cf the work. 

The Walters Construction Management organization 
is a Line and Staff Task Porce. As shown in Figure 1 
there is a distinct hierarchy and a designated chain of 
command. The hierarchy is designated only for those 
decisions that can't be resolved at lower levels in the 
organization. A strength of Walters Construction Manage- 
ment is the project orientation of the entire project 
team. One of the weaknesses, in theory, in a line and 
staff organization is that individuals may be troubled by 
the dual accountability to both a project and a func- 


tional boss. 
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Walters Construction Management is also struc- 
tured somewhat as a Matrix Organization. The informal 
lines of the structure opens lines of communication at 
all levels and gives people the ability to talk with 
counterparts and maintain a knowledgeable and productive 
environment. Therefore, Walters construction Management 
is most definitely a Line and Staff Task Force, but with 
a little of the Matrix Organization added to help alle- 
viate any communication problems. 

In conclusion, the main objective of Walters 
Construction Management is to maintain absolute control 


over the project and to produce a product that is a 


marketable commodity. 








DIFFERENCES BETWEEN WALTERS CONSTRUCTION MANAGEMENT 
AND OTHER CONSTRUCTION MANAGERS 
A major difference between Walters Construction 
Management and other developers is the “one stop shop- 
ping" approach. Not only will Walters Construction 
Management design the building, they will manage the 


interior finish, and will maintain the upkeep of the 


building and surrounding grounds. This is a major 


difference since most developers utilize a fragmented 
approach to the development of buildings. 

A construction Manager who utilizes the frag- 
mented approach will have someone come in who owns the 
land and wants it developed. This manager may or may not 
help find a designer that can design what the owner wants 
on the land. Once the design is approved by all inter- 
ested parties, it is then turned over to the construction 
manager. The construction nánager in turn requests bida 
based on these designs from various general contractors 
who in turn receive bids from various subcontractors. 

Once the construction manager picks his general 
contractor he will manage the job as per plans and speci- 
fications and keep track of any changes in the project. 
He will be the owner's representative on the job. The 


construction manager, in most instances, will carry 
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professional liability insurance for this specific 
project and also on any other project he may be managing 
at the time. 

Under Walters Construction management, a major 
difference is that Walters Construction Management is 
covered under an umbrella policy from the B.L. Walters 
Company for professional liability. When Walters 
Construction Management gets a project to be managed, it 
usually has been first brainstormed at the Chief Execu- 
tive Officer's level of the B.L. Walters Company. The 
land has been acquired under the Land Acquisition Depart- 
ment of B.L. Walters Company, and the developers in Land 
Devalopment may have specific plans for this tract of 
land. 

Walters Construction Management, like other 
construction managers, m go out looking for bids for 
the various parts of construction, but would act as their 
own general contractor. The differences are quite unique 
in that Walters Construction Management has control over 
the desígn of the project, “control of the construction 
management of the project, control over changes in the 
design ^f the project, and cnce the project is complete, 
control over the management of the building. 

A developer or construction manager who utilizes 
the fraqmented approach can run into many difficulties 
during the project's construction. There could be quite 


a bit of money spent in litigation determining who is 
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responsible and who will pay for corrections to any 
faulty design or construction applications. If once a — 
tenant has occupied the building and there ara mainte- 
nance problems, the developer must get in touch with the 
people who do their maintenance to correct it. In the a 
B.L. Walters company, they would handle their own mainte- حم‎ 
nance problems and there would be no doubt as to what the 
priority is. f — 

In the fragmented approach, the "finger pointing" ; 


and litigation could go on for quite awhile. Finding out 


who is responsible and then making sure the responsible AY 
سي‎ A 
party adheres to their end of the agreement could be مم‎ 


costly not only in dollars, but also in time. While in 2 


the full service development company such as Walters A 
Construction Management, a decision could be made and اہ‎ 
action to fix the problem could be imposed. Ss 

The Walters Construction Management organization — 
allows decisions to be made faster in the pre-construc- اخ‎ 
tion phase and the construction phase than in the frag- > | 


mented approach. This is because in the fragmented 
approach, the construction manager or developer is trying 
to touch base with numerous people involved in the 
project at various locations. The start up cycle in 
decisionmaking at Walters Construction Management is 
quite short compared to a fragmented approach of 


construction management. At Walters Construction Manage- 


ment the process of decisionmaking is known and has been 
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utilized over and over again. The members of the organi- 
zation know who is in charge and where to go for certain 


decisions. In a fragmented approach, the construction 


manager must first establish the lines of communication 
and the chain of command. This alone is very time 
consuming. 
| A significant difference is that the Chief Execu- 
tive Officer of B.L. Walters Company has absolute control 
{ Over the Walters Construction Management organizatio. as 
well as Land Acquisition, Land Development, Maintenance/ 
Management, etc. which ensures a quick decisionmaking 
process. Because of this control, the Walters Construc- 
tion Management organization can be more positive and 
make absolute commitments to cities, municipalities, 
and/or other public service areas for not only the 
construction of a project but its overall development. 
This greatly enhances the credibility of the organization 
as well as maintaining the flexibility to propose or 


accept alternatives to the design quickly and effec- 






و 


i tivelv. 
In conclusion, the significant difference between 
Walters Construction Management and the fragmented 


approach is that the decisionmaking process in both the 
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pre-construction and construction phase is quicker and 


much more efficient in an organization such as Walters 
Construction Management. Having all the participants for 


a certain project under one roof makes the life of the 
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project from conception to completion significantly 
shorter and improves the quality of the finished project 


to the tenant or owner. 
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ADVANTAGES AND DISADVANTAGES OZ 
WALTSRS CONSTRUCTION HANAGEMEIT 

In interviews and conversations with several 
members of the organizational structure of Walters 
Construction Management, some distinct advantages and 
disadvantages of the organization appeared. 

A distinct advantage that appeared frequently was 
that there was a more positive attitude towards the 
customer and that commitments would be made and adhered 
to: The majority of people felt that this was a great 
advantage in enhancing Walters Construction Management's 
credibility and was in conjunction with the B.L. Walters 
Company policy of insuring the customer's satisfaction. 
At times this could be a disadvantage. Because of the 
organization's feeling of responsibility, they could be 
abused by trying to make the customer happy at all costs. 
Having to maintain the warranty can sometimes create the 
feeling of jumping through hoops. 

During good construction periods, the desire to 
control the project in its entirety could be an advantage 
because you have a varied selection of customers to 
choose from. A disadvantage to maintaining complete 
control is that a number of contractors don't want to 
give up control to Walters Construction Maragement, so 
they don't work for them. This is found more often 
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during good construction periods. This could put a 
damper on the marketplace for Walters Construction 
Management, creating a loss of consultants and a loss of 
a certain part of the market. During slow times in the 
construction field, this desire for controi is not an 
advantage, but it is not a big disadvantage. 

One disadvantage is that it costs more to do 
business. The continuity of the organization creates a 
need for more supervisors to be kept on the payroll when 
times are slow. In other organizations they would 
release some supervisors, but at Walters Construction 
Management they are retained. 

Having changes dealt with at a lower level in the 
organization is a valuable advantage. If there is a 
policy change affecting a project, because of the 
informal chain of command within Walters Construction 
Management, it can be dealt with quickly and at the level 
the change is having the most effect. The most distinc- 
tive advantage observed was that there was more teamworx 
in tue organization at Walters Construction Management. 
The adversary relationship was minimal and it was 
observed that any adversities between certain departments 
could be resolved. The goal of Walters Construction 
Management is known by everybody and the teamwork needed 
to achieve that goal is there. It is respected that when 
it comes down to “passing the buck” or if adverse designs 


or adverse construction cccur, it is all kept within the 
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B.L. Walters Company organization. This enhances the 
ability for problems to be solved expeditiously and 
favorably to all parties involved. 


In conclusion, based on my interviews and 


personal observations, it was found that the advantages 
: of the Walters Construction Management organization 
outtweighed the disadvantages. Various members of the 
| organization felt that the teamwork was favorable for a 
| successful project and that having a self-contained 
organization where any number of problems from accounting 


to design could be solved quickly and effectively, was 


mandatory for a successful project. 
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PART II - LEGAL AND CONTRACTUAL REQUIREMENTS 


Walters Construction Management subcontracts a 
major portion of their work and with this comes the 
responsiblity to insure that they receive their specified 
requirements. 

This section will address the requirements of a 
Construction Management firm as regards the bidding 
process, contracts, job progress management, job cost 
management, planning and scheduling, modifications, and 
commercial issues. It will then address the practícal 
application of the aforementioned procedures. These 
procedures will be documented with actual paperwork used 


on the Bank of Westminster project. 
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THEORETICAL APPLICATICH 


At the beginning of a project plans and specifi- 
cations must be developed and approved for construction. 
This requires that the engineering departments and the 
designer be able to formally agree on a specific set of 
plans that will fulfill the Met pm of the owner. 
In conjunction with the plans, the various departments 
will specify any restrictions or constraints that must be 


included in the specifications. 


Once the plans and specifications are approved 






the Construction Management firm will enter the bidding 
process. A letter of inquiry is sent out to various 


subcontractors to determine what contractors are inter- 
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ested in bidding on the project. It will describe when 
the bids are to be invited, the general nature of the 
project, what kind o£ bid is required, and when bids are 


due.” Before the Construction Management firm or owner 
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solicits bids from any contractor he will perform exten- 
sive background research on these contractors checking 
their previous projects, their financial stability, and 
Other general information. Once the background research 
is complete, the owner will send out invitations to bid. 
The package will contain the plans and specifications, 


the type of contract that will pe used, the bid form, and 
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the general conditions of the bid invitation. The sub- 7 


رھ 
A .‏ 


contractor is then required to assemble his bid. 


Once the subcontractor assembles his bid, the 7 

owner and architect have 30 to 60 days to award the job. e 
At this time the owner and architect will discuss modi- 2 
fications or changes with the two lowest bidders. In 
these discussions a clear understanding of the agreements * 
must be reached. Once an agreement is reached the Notice 3 
of Award is sent to the subcontractor. This authorizes z 
the subcontractor to start ordering long lead time items = 
and to start shop drawings. In the Notice of Award it is 2 
stated that a formal contract will be forthcoming. F 
In the construction contract received by the 2 
subcontractor the description of work, the dezcription of E 
= 


terms, a completion statement insuring tha subcontractor 
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is going to provide the labor, material and equipment, 
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and any other general provisions deemed necessary by the 
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owner or his representative. This contract will also 


stipulate how the subcontractor will be compensated for 


the work, and have a project title and project number. 
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This form requires signatures, the subcontractor's 
license number, his Workmen's Compensation Insurance 
Company, and his Personal Liability Insurance Company 
with policy numbers and expiration dates. 

Once the project is underway it must be insured 


that the subcontractor does what was specified. Utiliz- 





ing job progress management is one of the many factors K 
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i the owner's representative on the project site must be 
aware of.* In à job progress report the subcontractor 
will have his job broken into manageable activities and 
easily understood schedules. A bar chart is easily 


| understood and has activity start and completion dates. 


| This is a widely used tool in understanding a project's 
progress. The subcontractor. when placing his bid, can 
| set up his progress report based on the time constraints 
| set by the owner. To make this progress report work, 


meetings must be established on a routine basis so the 
owner is informed of the subcontractor's schedule. Daily 


reports filed by the field supervisor will give an 


^ - 469) dp dB 4. و"‎ € en: 


account of what the subcontractor accomplished and if he 
is on schedule. This owner's daily report can be compared 
with the subcontractor's daily report for any discrepan- 


cies. In the daily reports it will show who did what, 
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with how many crew members, and with what equirment and 
material. 

Along with the progress of the job, the project 
can be managed with the daily, weekly, or monthly costs 
of the job. The subcontractor and owner have agreed on 
the subcontractor's costs and monitoring his costs will 
help insure the owner and subcontractor know what is 
being spent and for what. The project joh cost sheet 
should break down costs into material, er tipzzat, labor, 
and any cther category the subcontractor or owner deems 


necessary. This will simplify the subcontractor's requi- 
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sition for payment. A change that has increased the 
scope of the contract or a mistake in labor requirements 
will eventually show up in the cost management forms. 

The subcontractor can be awarded the job under 
several different kinds of construction contracts. The 
various contracts can be lump sum, cost-plus-fixed-fee or 
percentage-fee, and quaranteed-maximum-plus-fixed-fee.? 
Once the job has been awarded the subcontractor must take 
steps to contact his material suppliers and contract for 
the purchase of the materi3l needed. A requirement by 
the owner is a list of the material suppliers utilized by 
the subcontractor and notification immediately if the 
list changes. 

To keep abreast of the construction costs the 
owner and the subcontractor maintain a day to day record 
Of material costs and labor. The owner's representative 
on the job can keep track of labor by daily or weekly 
time cards submitted for approval. Copies of all 
material requisitions that have been delivered should 
also be brought through the “owner's field supervisor for 
submittal to the accounting department. Along with the 
time cards the field supervisor will fill out daily logs 
of what occurred on the project, what work was accom- 
plished, crew size, equipment used, and any other valu- 
able information. In the mechanical work it is extremely 
important for the plumbing subcontractor te keep records 


of the various pipe sizes that are used, valves and 
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fittings, and the roughing for fixtures as well as the 
finished fixtures. This will give the subcontractor an 
idea of the progress of his job by the amount of material 
in place and also keep check on any pilfering that can 
occur.? 

In the beginning of the project the subcontractor 
should be advised as to the proper format for requisi- 
tioning payment. The owner or architect must clearly 
state what vouchers, payrolls, bills of lading, or other 
material he should have; the legal requirements that must 
be met; when the requisition must be ready; who must 
approve it; and when to expect his money 6 

Most contracts will stipulate that monthly requi- 
"itions be submitted. This helps the accounting depart- 
ment maintain an active account of the cost for the 
project. It also gives the owner some leverage if he is 
not pleased with the progress and insures that inspec- 
tions will be done at timely intervals, on the project by 


his field supervisor before payment i authorized. When 


as a retainage fee. The sole purpose tor this retainage 
is to make sure the owner does not pay the full value 
until all work is complete." This will act as an incer- 
tive for the subcontractor to ccmplete work that may be 
in dispuce. 

During the course of a project change ordera 


occur. There are numerous reasons for change orders and 
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usually can be no trouble if they are handled expedi- 
tiously and properly. Some of the more frequent reaons 
for change orders are changes due to additional work, 
changes caused by errors in planning, changes in codes 
creating extras, and extra compensation because of job 
conditions.? 

Changes duo to additional work are caused by the 
owner or architect wanting to change the type of work, 
upgrade the quulity of certain material, or make an 
addition. Chang2za due to errors in planning might be 
errors in dimensions or omitting an essential piece of 
equipment. The subcontractor is responsible for knowing 
the codes of his trade and shculd be aware of any changes 
in the codes. Change of job conditions can be created by 
the owner or architect being indecisive, the owner may 
have financial trouble and slow the job down, or an 
incompetent subcontractor can not accomplish what he 
originally agreed on. 

Whatever the reason for changes a procedure must 
be established for RES these changes. Since the 
changes or modifications will reflect what is happening 
on the project site, the information must come from the 


project site itself.” 


A change order can occur at any 
point of the total construction operation and should 
include any specific information concerning the exact 
area where this change originated and who initiated HE 


Prompt notice should be given to the Contractor, the 
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Owner, and the Architect of any proposed changes. This 
Will give all the personnel involved the earliest notice 
of any impending changes. 

The authority to authorize changes or modifica- 
tions will be with the owner or the architect or their 
designated representatives. Therefore complete and 
proper procedures for recording proposed changes or 
modifications by the field supervisor are extremely 
important. There must be complete information obtained 
from the field supervisor covering every step from the 
initial suggestion of the change, to the estimation of 
material and labor required for the change, the new 
ugreement between the owner and subcontractor, and the 
cancejlation of the change or the incorporation of the 
change.) Because Of the various reasons for changes and 
modifications a high priority should be to have a member 
of the contracting organization examine the bidding docu- 
ments from a cortractual standpoint and determine where 
changes may be adviseable. 1? 

In conclusion, the” object of any contracts 
administrator is to see that problems are addressed 
before they reach the construction site. Clear, concise 
procedures for the contractors to follow when bidding for 
a project and explicit guidelines on how to address any 
problems once the project is startec should be estab- 
lished. Once the guidelines and rules are established 


and understood by all parties concerned then a well 


organized and properly run project can be expected. 
11-3 
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PRACTICAL APPLICATION 


The practical application of legal and contrac- 
tual requirements will be discussed utilizing one of the 
subcontractors for the Bank of Westminster project. 

Walters C.M. started their preliminary meetings 
with the various engineering departments, architects, and 
project manager for the Bank of Westminster as early as 
March 1984. In these meetings preliminary designs were 
examined and reviewed to alleviate any future construc- 
tion or management problems. The past e:periences of the 
engineers and the project manager could help identify 
problems in the design that will effect the construction 
of the project. 

When the plans and specifications were finalized 
Walters C.M. sent out invitations for bids. Having dealt 
with contractors or subcontractors in the past Walters 
C.M. has a list of acceptab | 
them of possible projects. During the preliminary design 
meetings Walters C€.M. had already been in touch with 
various contrizervra and subcontractors explaining the 
project and getting responses from interested contrac- 
tors. Walters C.M. is a private? organization and there- 
fore does not. have to pick the lowest bidder or accept 


the lowest bi’. Javing sent out a letter of inquiry 
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Walters C.M. will receive a Bid Form from the various 
contractors stating they have reviewed the plans, speci- 
fications, and addenda prepared by the design firm hired 
by Walters C.M.. It will give the name of the project, 
the bid amount, and what they will accomplish. The bid 
form will state the contractor will formalize the wor x 
with the signing of a written contract within ten days of 
receiving a written “Notice of Award”. See Appendix A, 
Figo 1. 

Before Walters C.M. sends a "Notice of Award" 
they will review the contractor's bid form to insure he 
received all of the addenda and review any exceptions or 
changes the contractor made to what is specified. The 
contractor and Walters C.M. will insure there is A clear 
understanding of the agreements before a "Notice of 
Award" is sent. These agreements can be made over the 
phone or in person, but proper documentation must be 
required. See Aopendix A, Figure 2 for covies of phone 
bids that the plumbing subcontractor made deleting 
certain items, revised prices and what was not included 
on the original bid. 

The "Notice of Award" is then sent to the 


contractor, referencing the project by title and loca- 


tion, for him to proceed based upon his proposal of the. 


dated bid form. The "Notice of Award” will give the 
contractor authorization to start shop drawings and to 


order long lead time items. Within the “Notice of Award" 
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is a committment that a formal contract is forthcoming. 
See Appendix A, Fig. 3. 

Walters C.M. requires that once the contractor 
receives his “Notice of Award", a list of the material 
suppliers that the contractor will be utilizing is 


submitted and if any changes to the list occur they will 


e 


be notified immediately. See Appendix A, Fig. 4. 


Within 30 to 60 days Walters C.M. will send out a 


review. Their form is very similar to the American 


Institute of Architects Document AiOl. It will contain 


b. a EA e‏ ډه 


the date of agreement, who the agreement is made between, 


a. 


the project name, the architect's name, and the provi- 


sions of the contract. This form will stipulate the work 
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to be accomplished and will provide standard provisions 
on the back. Additional provisions may be added and 
noted for the subcontractor's verification and approval. 


As discussed in the Theoretical Application a Workmen's 


Be» mw Ae "e 


standard Subcontract Form for the subcontractor to 

Compensation Insurance Policy and a Personal Liability 
Insurance Policy with policy’numbers and expiration dates 
appears on the bottom of the Standard Subcontract Form. 
See Appendix A, Fig. 6 and 7. 


One of the additional provisions Walters C.M. 


the project. This provision requires that work be 


e 
í 


continued on the project without delay. £ was discussed 


with the Project Manager on how access to the project 


e . > e wë DD a 


! 
i added was provision 43 which addresses labor disputes on 
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would be handled in case of a picket or dispute. Two 

entrances to the project would be authorized, one for the 

picket lines and one for the subcontractors not in 

dispute. 

Up to this point Waltes C.M. practices the theo- 

| retical applications previously mentioned, but on this 
project there is a definite lack in formal job progress 
management. The Field Supervisor monitors what is 
accomplished on a daily basis, but the lack of an 


activity listing and a logic diagram creates difficulties 


in accurately keeping track of the project's progress. 


sa A 


The bar chart is one tool that is being used, tut the 
extensive nature of construction and construction manage- 
ment stipulates that more should be done. This bar chart 
was created by Walters C.M. and does not have any input 


from the subcontractor. To tell the subcontractor he is 
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behind or ahead of schedule is strictly Walters C.M.'s 
interpretation. 


Another tool monitoring the job progress of the 
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Bank of Westminster is the ‘daily logs submitted by the 


Pield Supervisor. See Appendix B. These logs give a day 


t. eyb tw 


by day account of what occurred on the project and what 


the subcontractors accomplished. It gives updates of any 


“nv @f my 


specific problems with weather, concrete received on the 


job, and other general problems. The logs will tell what 


ee ee eee 


equipment was used, for how long, and why. This not only 
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helps in monitoring the progress of the job, but is 
useable Cocumentation for backcharging a subcontractor. 

Walters C.M. has the capability to monitor the 
project progress and utilizes the computer on other 
projects. On the Bank of Westminster it must be assumed 
that the smallness of the project plus the release of 
certain employees created a void. 

Walters C.M. has the capabilities of inputing 
activity listings and having a logic diagram created. 
They also have the capabilities with this logic diagram 
to establish resource leveling, scheduling, and cost 
control. They utilize the PMS-II project management 
system which is one of the most extensive project manage- 
ment systems for a personal compvter. See Appendix C. 

In the area of job cost | atrol Walters C.M. 
again has extensive capabilities in this area. They 
utilize the Estimax software which can give them 3 levels 
of cost for any project. Each level will have a break- 
down of cost code, description, labor cost, material 
cost, r:bcontractors, totals; and dollar per square foot. 
As the levels get more explicit a breakdown for quanti- 
ties and units is also used. See Appendix A, Fig. 8. 
But Walters C.M. doesn't utilize these tools on the Bank 
of Westminster project. 

During the Bank of Westminster project problems 
of a subcontractor not being able to accomplish part of 


the work originally contracted for surfaced. This in 
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turn created a modification to the original agreement. 
Walters C.M.'s field supervisor was keeping track of the 
subcontractor's progress and found he was getting behind 
schedule. The project manager was notified and he in 
turn got in touch with the subcontractor. The project 
manager then offered to do a certain part of the work for 
the subcontractor with Walters C.M. personnel. During 
the conversation it was agreed what Walters C.M. w.ald do 
and the maximum amount it would cost the subcontractor. 
This conversation was referenced by the project manager 
when he sent a formal letter explaining what Walters C.M. 
was going to do, how much it would cost the subcontrac- 
tor, and that a formal Change Order to the contract or a 
backcharge would be executed. See Appendix A, Fig. 9. 
The notification of backcharge was the choice 

made by Walters C.M. in dealing with this specific sub- 
contractor. In the notification for backcharge is the 
date, the project name, the subcontractor number which is 
a key to what subcontractor it is and what kind of work, 

the cost code, and a description of what exactly Walters 

C.M. is charging the subcontractor for. See Appendix A, 

Fig. 10. 

After all the work agreed ^2; is done by Walters 

C.M. a Subcontract Backcharge form is filled out. See 
Appendix D. The form will have the project name, the 
subcontract number, the date it was finalized, the cost 


code, and the notification date. It will vescribe what 


II-14 





was done by Walters C.M. and the maximum backcharge total 
agreed on referencing Appendix A, Fig. 9. Attached to 
the Subcontract Backcharge would be Walters C.M.'s cost 
distribution summaries, material/equipment invoices, and 


payroll distribution sheets to substantiate the back- 
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charge. At the bottom is a summary of what money was 
spent on labor and material. This was then subtracted 
from the maximum allowable backcharge authorized. As you 
can see by Appendix D Walters C.M. lost money 25 tnis 
backcharge. An error in the estimate for ithe maximum 
cost of this backcharge cost Walters C.M. $3,089.28. 

In conclusion, Walters C.M. utilizes a number cf 
the theoretical approaches to construction management and 
project control. But in the important areas of progress 
management and cost management they are not utilizing the 
tools available within their own organization. Aga*n 
this could be because of the release of certain people 
and a lack of manpower to use these tools and also 
because of the small scope of the Bank of Westminster 


project as compared to other’ projects. 
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PART III 


CONCLUS ICIS 

The original projected start date for the Bank 
of Westminster project was to be in April 1984. However 
the start date was slipped to July, 1984 due to design 
related and owner induced delays. 

The impact of the delay in starting did not 
cause the anticipated nagative effect from the weather. 
It was originally thought that not having the building 
enclosed by December, harsh weather conditions would be a 
detrimental factor. But the weather has cooperated tc 
date and the enclosure of the building should be 
completed by the end of 1984. 

The organizational structure was found to be 
very effective and maintained a well defined liierarchy. 
This organizational structure encouraged lateral ccamuni- 
cation among the various departments within the organiza- 
tion. The close proximity of the various departments was 
very beneficial to the decision making process. This 
closa proximity also favored a positive and effective 
team atmosphere. Changes in the plans or specifications 
or errors in the plans and specifications could be worked 
out expeditiously. The closeness encouraged a relaxed 


atmosphere when dealing with peers or superiors and 
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created effective group meetings for the day to day 
problem solving. 

The field management of the project was very 
good and was the main reason for the project's progress. 
The lack of practical construction management practices, 
(i.e. logic diagrams, schedules, cost management) 
hindered *he management of this project. The ability of 
the field management to keep the daily logs accurately 
was a substantial reason for the home office dut being 
misinformed or the project being 0 کو د‎ During a 
problem with a subcontractor not being able to accomplish 
the agreed work that he was contracted for, the accuracy 
of the records kept in the field and forwarded to the 
home office helped alleviate a more substantial loss of 
money than was incurred. 

Time schedules and deadlines that contractors 
were held tu were established from the barchart created 
by management. The contractor can not be legally held to 
these time constraints if he did not participate in their 
creation. Establishing a logic diagram with the computer 
capabilities available at the home office would hava 
maintained a tighter schedule and created substantial 
documentation for contractor backcharges or changa 
orders. On the Bank of Westminster project the computer 
capabilities available were not utilized to their poter- 
tial and caused managerial difficulties. These difficul- 


ties were only overcome by the abilities of the field 
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management and project management assigned to the oe 

j project. 2 
: During the evaluation of the pre-cast erection "ES 
timelapse film it was found thac the crew size for the ` 
| project was efficient and appropriate. The amount of » 
: idle time during the pre-cast erection was minimal and x 
: the supervision of the crew was adequate. The handling = 
E Of the precast pieces at times was redundant and could Es 


have been more efficient, but the overall process was 
good. = 
The brick veneer erection timelapse was also 
evaluated and the crew size was sufficient. During one 
established cycle the amount of idle time was so minimal 
it didn't account for any time on the crew balance analy- " 
sis figure. 
The evaluation of the activity listing, logic 
diagram, scheduling, and resource availability and utili- C 


zation was hindered. The inability of management to 
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utilize the computer software capabilities available — 


created 
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gap in this report's analysis. A mors concise 
and clear understanding of how actual “real world” 


management coincides with classroom management theory 
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would have been very helpful in the grasp of theoretical 


techniques for students. The ability to study a project 





step by step in theory and then to compare it with 
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reality would have helped close the gap between academia 


and the real world of construction management. 
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The usefulness of this report to students will 


help differentiate between the theoretical application 


+ AS Vea SACS Late (d 


taughc in the classroom and what happens on an actual job 
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site. The students will understand that a project can be 


e Ei 


planned and scrutinized theoretically but that intan- 


gibles such as human factors in management, changes in 
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project priorities, or changes in personnel can not 
always be accounted for in theory. The ability for 
management to be flexible and to keep clear, concise 
records is very important, but also management must be 
able to deal with those intangibles in a practical and 


professional manner. This report shows how the theoreti- 
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cal and practical application of construction management 
coexisted on the Bank of Westminster project and what the 
deficiencies were. 

In general the starting date slippage and the 
loss of some kay personnel within the Walters C.M. 


organization created a severe time factor in the comple- 
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PART IV PHOTOGRAPHS — 
[ 
CAJA 
In conjunction with this project, construction — 
SIS 
photographs have been taken. The exact location from which . 
they were taken is shown on Pigure 2 and description of each 1 
view is given. —— 
E 
Los 
POSITION DESCRIPTION Er 
1 View from far North-West B 
property line. ینگ‎ 
- 
2 View from West side of رہہ‎ 
92nd Avenue service drive ey 
cut out. KE 
3 View from East. Side of M 
92nd Avenue service drive Rz 
cut out. C 
4 View of proposed North کا‎ 
elevation. Hi 
5 View from far North-West a 
property line Kal 
(intersection of 92nd 2 
Avenue and Sheridan 
Boulevard). 
, KA 
6 View of proposed East — 
elevation from the far oo 
side of Sheridan یہ‎ 
Boulevard. A 
—— 
7 View from North side of pes 
Sheridan Boulevard cut تا‎ 
8 View of the proposed South LAN 
elevation of the Bank. 
9 View of existing temporary E 
bank from North side of L 
Sheridan Boulevard cut 3 
out. ; 
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View of existing temporary 
bank from fence line at 
Sheridan Boulevard. 


View of the site from far 
Southern Corner. 


View from center of 
service drive of 5 + 09. 


view of parking Log from 
South edge. 


view from center of 
service drive at 3 + 00. 


view from center of entry 
cutout to bank from 
service drive at 2 + 85. 


view of the proposed South 
elevation of the bank. 
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APPENDIX A 
BID DOCUMENTS AND CONYRACT 
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The Undersigned further agrees that this proposal shall not be withdrawn for a 
period of thirty (20) calendar days after the closing time for receipt of 
bids. 


Respectfully submitted: 


Address 1 7 E 
a 
Dated — day of 1984, 


SEAL (if Bidder (s a Corporation) 


371 Bid Form - 2 
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July 17, 1984 


PLUMBING COMPANY 


Re: Bank of Westminster 
9191 Shertdan Blvd. 
HON Project 0 


Gent] emer: 

Please let this letter serve as a Letter of Intent and Notice to 
Proceed based upon your proposal of June 29, 1984 for Road Utilities 
in the emount of $97,298 for the above referenced project. 

A contract will be mailed to you in the near future for your sig- 
nature. Please proceed with the ordering of any long lead items, 
etc. as mmy de required. Also please proceed with sop drawings 

as necessary. Please forward Certificates of insurance to our 
offica when you return your signed contract. 

Should you have questions please contact the undersigned. 


Very truly yours, 


ZC MAMASEMENT, IMC. 


v K. Fox, 





Project Manager 
JXF /jpl 


Walert نہیں‎ 


9981 kuq Vengiseeoé Avemas, Pone 1908, irene. Caisses O91 11, (C239 77-303 
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MATERIAL SUPPLIERS 


PROJECT: Rank of bestminstar — لل‎ CODE NO: 3710-2505. 


SUBCONTRACTOR: نه‎ _Flwbing Company _ DATE: 8-218-84 
(Per Provision No. 35 of Subcontract) 


If not applicabile, please indicate: 





Immediate notification in writing shail be made tc the Genera) 
Contractor if any of the above suppilers are changed. 


= P 


— ,25 * 





KA Signature 


FIG. A 
۸-7 


K ee پصسي»‎ Cv ege 
$ . 4 » ۰ e E 
, € , 4 a 


2 
US ^b 


ur 


=p 
4 e ۳ 


d $ 
t 
é 8 " سا‎ 


= . 
A 


t اا‎ + O Sis ms 
Ke هم‎ t . ۳ 
_ 3 4 K 2 7 i 


af? 


^"^ v 
I. ac هه هه‎ MN یه‎ H 


Š 


M 
9 


= 
* 2 = 


-—— 
Ae m ` 






y eps 


w^ prc amy 
t A 7 SC el "um 
ES E t مك‎ K 





روق سب 


POD Kë Gen 


L سو لا‎ e wees rena, Dus DA ¿ad Cares #0111. OI TAD 


STANDARD SUSCONTRACT FORM 


prone dÄ 6 صدصن_‎ 205 
ووس ويم‎ aao ma onered wao sa H Lane ei 19 84 e می‎ mem _ —Pluming Coroany.. 
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SICTON سے واج‎ pum "ELM Mer اج سوہ‎ athe 
serás SA DO DIAS, pea E — 6 rma wy Er 
ووه مسل‎ ©. Cortes 3 usos و‎ P QA O r ee O ; 
— É DS DO prot tem i pow وت‎ Det ہوجو مع‎ 
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Vu cse error وسسسموه‎ ud PUR, A, divers EP azman یی یس ومس‎ 11 A. غ3‎ L. L. L. TL LLL AL AA 
in Article 16 of the Standard Form of Agreement Between Owner and Contractor dated August 
1, 1984 as follows: 


1. Provide all necessary labor, materials and equipment required to perform the work which 
includes but not necessarily limited to the following: 


a. Approximately 1,005 LF of 12* D.I.P. water ein including all valves, bends, 
tees, thrust blocks, rodding, etc. as noted on the documents, including the 
relocation/adjustment of two (2) existing fire hydrants and the installation 
of one (1) mew fire hydrant all set properly to finish grade and one (1) 12° 
check valve. Twelve (12º) {inch wet tap is included. 


b. Approximately 1,492 LF of 8º PYC permanent sanitary sewer and approximately 
93 LF of 4° PYC temporary sanitary sewer including all bends, wyes, etc., 
seven (7) precast manholes with poured concreta bases, one (1) 8° sewer tap. ` 


c. Approximately 865 LF of 15” RCP storm sewer and approximately 30 LF of 18° 
stora sewer including four (4) precast asnholes with poured bases, three 
(3) Type R 10 foot inlets, two (2) Type R 5 foot inlets, the removal and 
re-use of existing materials. : 


d. AII excavation and backfill for the above work shall be by subcontractor and 
shall be performed to the Soils Engineer's requirements. 


e. All City, Stata, Federal and RTD taxes cre included. 
f. All work shall be performed as approved by the City of Westminster. 


g. The cost of all overtime work for making the 12° water tap in Sheridan Blvd. 
during a weekend night 13 included, in the amount of $1,300.00 


h. The following shall be excluded from the work: ° 
1. Development fees for sewer or water. 
2. Payment and Performanca bonds. 
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41. Mothwithstanding al] other provisions of this subcontract, Subcontractor agrees to 
submit partial payment requests in such form and copy as Contractor Ray require, and to 
deliver same to Cowtractor's genera] office by the twenty-fifth (25th) day of the month. 
Subcontractor agrees that his monthly partial payment request will include only work and 
materials in place or delivered to the site or stored off-site under conditions satis- 
factory to the Contractor prior to the last day of the month. Monthly partial payments 
are due not later than thirty (30) cays after due date for partia] payment requests and 
shall be made within five (5) days of receipt of payment fros the Omer. When final 
UR due, Subcontractor shall submit invoice for final payment, clearly marked 
“Final Payment”. 


42. Subcontractor shall! be responsible for clean-up of rubbish and debris resulting 
from his work on a daily desis, all as verbally directed by the general contractor. 


43. Subcontractor agrees that, ín the event of any picket or other form of labor 
dispute at the construction site, whether that dispute or picket Ís in connection with 
the Contractor, Subcontractor, or any other contractor or subcontractor on this con- 
struction site, Subcontractor will continue to perform the work required herein without 
interrupticn or delay. In the event Subcontractor fails to continue the performance 
of the work incluced herein, without interruption or delay, because of such picket or 
other form of labor dispute, the rights aceorded the Contractor by Provision #19 
elsewhere herein shall apply. 
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CERTIFICATE OF INSURANCE 
issued by the 
STATE COMPENSATION INSURANCE FUND 


95 wrudAdway 
OE ,بیع اډ‎ COLONAQYU 80205 
DENVEN Pide: (303) 856-2558 





TO WHOM IT MAY CCNCERN: 


This is to certify that this depertment hes ised a Standard Workrnen'3 Como«nosation and Emoloyer's 
y Liability Policy as describsd below covering the liability imposed upon sdject empluyen Dy ire Work. 
rnan s Componsstion Act of Colorado, mid policy being in good standing as of this Cate. 


POLICY MWuhULK; 055 هد‎ AUGUST 23, 1984 
POLICY PERIUU1 JULY 1, 1984 to JULY 1, 1985 


INSURtOS PLUMBING CO 


DATE Of Ut iuisAL 135SUEs ALCUST 9, 1968 
QUARTERLY ADJUSTMENT 
ee  £fOM AvU1110MAL COPIE»o TA13 CERTIFICATE HAY BE REPAIJYUCEL, +. 


All policies are subject to the following provision of the Workmen’s Compensation Act with respect to 
cancellsticn: 


Section 854-114. If ary employer shall be in arreers for more than twenty deys in any payment required 
to be mece by him to the Sute Compensstion insurance Fund 2 provided by this Act, he shall by virtue 
of such errangement be in daly of such peyment and any policy issued to him by med Fund shail there 
upon be cencelted without notice as of the effective date or renewel date of sed policy. 


STATE COMPENSATION INSURANCE FUND 


Z lepra. 
E , مور‎ TIVE CLERX 


: مہ‎ Ml 


SÍ 


Q1U4#1P1 fun #86267 07-19-34 
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5 Walters CM BUDGET COST ESTIMATE Proj @ 98464-0000 | 
A Bill .ا‎ walters Company CitiCorp Dinere Ciub SQ FT 220,000 
79751 E. Maplewood Av., e700 Denver, Colorado 09/24/84 . 
"T Englewood, Colorado 90111 By: Jf" 9/28/64 Level 1 Keport on 
| ^ Code Description Labor Material Suds/oth Total 9/5F 
| — -——— ——— —-- --— ---- sech, 
| £ 
E .1 ARCHITECTURAL /BTRUCTURAL 7492700 7,592,728 30.77 — 
.2 MECHANICAL SYSTEMS 3498130 3,499,150 13.99 7 
.3 ELECTRICAL SYSTEMS 2972900 2+0" ہہ‎ ۹ ۷ 
1 
.4 SPECIAL SYSTEMS Cete. 
.3 SPECIAL EQUIPMENT — 
کا ی۶‎ 
cê SPECIAL FINISHES 2 
.7 SITEWORX/UTILITIES 1372340 15-26 5.49 ES 
A. 
.B GENERAL CONDITIONS 269 805, 249 JS 22 — | 
e 
.9 DESIGN OVERHEAD 1340000 1,540, 000 5.44 L. d: | 
A *. 
1.0 PERFORMANCE BONO 78057 78,057 m .ا‎ 
FM 
1.3 DESIGN/BUILD FEE 450000 430,000 1.80 ٥ | 
Project Total 18229444 18,229,444 72.92 r | 
€ EE DA - حم و و سسسی-‎ WE aD SD DB. O ده‎ E A E YV SRST E SPARE Sse DB | 
h, i 
: i 
1 
: ہے‎ ۳ | 
— t 
^ di 
e | 
L. 
C ۱ 
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walters CH BUDGET COST ESTIMATE 
A Bill L. walters Company CitiCorp Diners Ciud 
7931 E. Maplewood Av., 9700 Derver, Colorado 
Englewood, Colorado 80111 By: JRM 9/28/84 
Code Description Labor Material Subs/oth 
.1 ARCHITECTURAL /STRUC TURAL 
-101 Clear at Building 595852 
.102 Foundation Syrte« 342754 
.103 Structural Systane 42474730 
. 104 Elab-On-Br cund 247034 
.105 Roofing Systee 295357 
.106 Exterior alise 1589940 
- 107 Vertical Circulation 236500 
.10^ Interior Nalla 522569 
.10* Floor Finishes 1150818 
.110 Ceiling Fini shes 298240 
.111 Wall & Column Finishes 163944 
«112 Specialty Iitses 128970 
TOTAL 7552729 
«2 MECHANICAL SYSTEMS 
. 201 Heatin3, Vent ' A.C. 29210530 
.-202 Plumbing Systos 320200 
.203 Fire Protection Bystea 225900 
.<04 Control System 
. 20" Special Mechanical 
. 2606 Teepor ary Heating 
TOTAL 3490130 
.3 ELECTRICAL SYSTEMS 
.-301 Fixtures & Laeos 
.302 Circuits & Osvices 
. SOJ Main Feecers à Secondary 
. د‎ 04 Switchgear € Trans! or er 
.303 Special Electrical 
«306 Temporary Electrical 
«307 Electrical Coepiete 2972900 
TOTAL 2972900 
E 
> i om 
` 
FIG. 8 
A-14 
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Pro) @ 844-0000 
SQ FT 230, OOO 
09/25/84 


Levei 2 Report 


— s مسوم‎ qb ee oo 




















Tat al $ / SF 
3503, 832 — 
342,744 1.57 

2,274,720 9.10 
247,034 .99 
295,257 1.55 

1,239,980 6.54 
234, 500 .93 
625,669 A: 

1, 160,818 4.64 
298,240 1.19 
185,844 .74 
128,970 . 52 

7,692, 728 520.77 

2,921,030 11.59 
530,3 1.40 
245, 9OO Y 

3,498,150 13.99 

2,972,700 11.89 

2,972,900 11.89 
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١ walters CH BUDGET COST ESTIMATE Proj * 844-0000 

š A Bill L. Walters Company CitiCorp Diners Club SO FT 9ھ‎ 0 

° 7931 E. Maplewood Av., 49200 Denver, Colorado 99/24/84 

E Englewood, Colorado 80111 By: JRM 9/28/83 Level 3 Report 

E AC Description Quan. UN Labor Material | Subs/cth Total 

١ .101 Clear at Building 

d CiearkGcub @ Bldg. 2000.09 CY ES O 1, 000 

S Mass Bldg. Excav. 26000.090 ۷٢ 22909 65,000 

` Grade Beaa Excav. 2100.00 CY 4.90 8,400 

2 Elev. Pit Excav. 60.00 CY 8.00 480 

: Column Cap Excav. Cy 

| Backfil1 & Compact 11394.00 CY 8.50 95,847 

S 4Ft. Struct. Fill 15852.00 ٢ 6.00 95 112 

٩ Soil Investigation 

L Compaction Tests 20.00 EA 130.00 e DDO 

Ñ Perimeter Drainage 2000.00 L 14.00 32,000 

S Under Floor Drain LF 

: Clean Walks/Street 1.00 LS 1200. 00 1,209 
Cooling Tower Sump 192.00 CY 8.00 1,526 

| Reces’d.Chiller Ra 510.00 CY 2.90 122795 

; TOTAL 305852 305, 852 

75 .102 Foundation Systea 

> 19” Drilled Fiera 16.00 EA 700.00 11,200 

i SO" Drilled Piers 158.00 EA 1050.00 165, 900 

` 36" Drilled Piers EA 

` Pilasters @ Wall $8.00 EA 300.00 17,400 
Pier Caps EA 
Equip. Curbs 3300.00 Sf s. oo 175 
Grade Beans 7200.00 SF 11.50 =, 800 

1 Sumo Pits 1.00 EA SOO. OO 500 
Cooling Tower Sump 600.00 SF RI O 6,900 
Elevator Pits 467.00 SF 1125205 دہ‎ 5271 

e Waterproofing 20200.00 SF . 60 1227120 
Peria. Insulation 1260.00 SF . 80 1,008 

E Winter Protection 1.00 LS 12000. 00 12,000 

q Cool Tower Fndn. 130.00 SF 11:9 1,495 

1 Generator Pad 1200.00 SF 3.79 4,500 

`. Transformer Pad 72.00 SF 3:795 270 

] Concrete Testing 1.00 LS 2000, 00 2,000 
Pier Inspection 3.00 WK 600.00 1,800 

TOTAL 342754 342, 764 

. - 103 Structural System 

5 Structural Steel 1000.00 TN 1050.00 1,030,000 

) 
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A mts: 





August 155 1984 


Plumbing Company 


Re: Private Road Improvements 
Hyland Office Park 


Dear Tom: 


This is to confirma our telephone conversations regarding Walters CM 
personnel performing work on the storm inlets (5 each) and the storm 
drain RCP. 


As per our discussion of August 10, 1984 Walters CM shall construct 
the 10 ft. and 5 ft. inlets. The manhole rings, ladder rungs and : 
grates will be provided by and installed by Walters (M. 
Excavation and backfill shall be by . The amount charged 
to for this work shall be cost of the work plus 72% and 
shall in no case exceed $2,016.00 per each. 


The storm drain line RCP shall be installed with our laborers at an 
hourly rate of $11.70, $12.35, and $13.33 which includes all payro!! 
taxes, etc. All equipment and material for this portion of the work 
shall be provided by Plumbing. 


Upon Coepletion of the work, a Chance Order to your contract Or à 
Sackcharge will be executed to finalize this agreement. 


Should you have questions, please contact the undersigned. 


Yery truly yours, 
7 JNS ION MANAGEMENT, INC. 
JA 

"v 


John K. Fox, Jr 
Project Manager 


2ل 
ec: 3700-3710 —‏ 
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NOTIFICATION OF BACKCHARGE 


Private Road Imorovement 


SUBCONTRACTOR: . Date 9-27-84 Project 2 Hyland Office Park 
l Plumbing Company Subcontract Date 2-27-24 


Subcontract و‎ 3719-0505 ___  ۹زژ۹.‎ 
Backcharge Cost Code — 129000 o 
Cost Code Description Utilities — 





Gentiernen: 


Under the terms of the above referenced subcontract agreement, Paragraphs 19, 21, & 24, Walters CM is exercising its 
right and proceeding with the following work: 


Per mutual agreement of both parties - Parnekow Construction will ornvide P % H tracked 

backhoe for the purpose of excavating the water and sewer lines for Plumbing. 

The cost of $60 per hour standard rate shall be deducted from the Contract for al} 
tickets siqned by katters CM and Plumbinn, 


NÉI‏ کا کٹ 


BR e 


Rea Y 
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The above work is being completed on a time & material basis. Upon completion, a formal backcharge to your 
subcontract will be iasued. The beckcharge will be supported with documented costs. 
4 L nm 


Management, nc. 
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OAILY LOG 
7 - 
PROJECT = DATE = 
WEATHER CONDITIONS SIGMATURE 
Temperature: ne 85 سا‎ A Ü 
Precipitation: — — 
Condition: CE CEN C ہیں چیہ‎ — — 
SAFETY 
Accidents: Personal TT Equipment Public Liabillty CT Property Damage 
Expialrr 
MATERIALS SUBCONTRACTORS 
Coat Cods Ticket No. NO No Men 
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SNE DAILY LOG 
e = 
PROJECT CAT / d 
WEATHER CONOTTIONS : SONATURE 
Temperature, High 25 tow له‎ 
Preciotation. inches _ = Ram = Snow _ = 
Condijon: Clear Party ClouOy c Overcast _= 
i SAFETY 7 
Accidents: Personal Eguipment _ Public Llabiity تا‎ Property Damage سس‎ 
Expioinr 
MATERIALS SUOCONTRACTORS 
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Precipriation: inches Aen ema ——— r 
Condition: Clear Farhy Cloudy mom د‎ Overcast aem 
SAFETY 
Accidents: Personal um Equipment — Public Liability 1... Property Damage ——  -_ 
Explain: 
MATERIALS SUBCONTRACTORS 
Cost Code Ticket No. Company No Men 
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WEATHER CONDITIONS 2 SIGNATURE Ses oro a 
Tempersture: High 49º Low < = 
Procipitation: inches Rain = Snow _ — _ 
Condition: Clear Partly Cloudy Overcast 
SAFETY — ~ 
Accidents: Personal — Equipment Publ ۷ا‎ Property Oamage 
Explain: 
MATERIALS SUBCONTRACTORS 
Cost Code Ticket No. Company No. Men 
1i LM ~4 
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Ë Condition: Cleer Partty Cloudy د‎ Overcast — 
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Explain: 
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Cost Code Ticket No Company No. Men 
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THE PROBLEM: 


Wnat do you do when . . .? 
The president of your company just assigned you the responsibility of managing 

the development of a new product that requires: 

o Market verifizution 

e Design feasibility 

e Reliability certification 

e Production facility design 
Pilot production run 
Conceptual design 
Prototype development 
Test marketing 
Facility construction 


And yeu are expected to present a plan from beginning to end at (ve Board of 
Directora meeting in two weeks. Your plan must identify what resources will be neede J 
and when, how much the project will cost, and when eech of the major eccomplishments 
will be ready for review. You are (o use the available resources thet ere controlled by 
ten different department rmensgera, end this proyect is to be scheduled around the current 
workload of the verious depertments. And, by the way, your bonus and next year's salary 
are dependent upon how quickly end inexpensively you can accomplish this assignment. 


How ere you going to epprosch this seemingly impossible task? 


THE SOLUTION: 


You need a sy’ sematic method for essembiing vour project into a dynemic network 
of interrelated activities. This network shouid be sbie to hanche the complexities of your 
project, yet be simple to change. it should be able to present ou with the current status 
of each activity in your peosect, and it should be able to teil you how each جا‎ d ving against 
budget 

This systernatic method should enable you to prepare the reports that the presi- 
dent wants, end R should show vou to identify what activities will be affected by a tip 
O 8 gain in »nother activity. Your prokct needs to be uncer the control cl a Project 


Manacement System. 
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A. 


Aç d 


PMS.II ts a complete critical path network analyzer that will calculate the early starvfinish 
and late “tarvfinizh dates, foat time. and critical paths for project networks with up to 2700 
activities. 

Youli Aind PMS- as easy to operate as it is profitable to use. The 100 + page user manual 
comes complete with & tutorial section to guide the first time user through the operation 
of the system. In just a few minutes you can have PMS-ll solving your project probiems. 


lino around up to 100 helldey or non-work periods of up to 99 days in enar, 
Three project managernent 1) اهساعن‎ start/Tinish, 2) days remaining, end 3) perceat 
وصاخ ده يد با‎ PAS 8 maintains the data required for all three methods, you can switch from one 
mode to the other on the sane project as corditons dictate. 

° Se نے‎ desired ien ong DREI dee to process your project from desired finish لامع ما‎ 
start colculating “Trea Pleat” for el ectivities. 

° AL mondatory and aptionel goverament contract reporting to as defined in he Corps 
ol Engineers Project Management specifications ER-1-1-1) and DOO 7000-2. a resi plus for those 


engaged in t contract 
° SE tha field of usar eriested software. PMS is extremely toy O COTAS, x 
وا‎ a "mene-driven" sith extenaive editing and error checking features, PMS 3 cstoutetion 


SIPPORT: 
TORT: pla previas each wont with oor rene of five یہ‎ ars دصي‎ urtere الح‎ 


VU TR reisase) us well ae free phone-in conauiting service on amy PASH reise 
question. 
CAPACITT: 

ACITT: tha makiman mambar oí activities per network by looking at che enous = mr 
S Atn UN CAK under the CPIM operating system, PMS- wiil handie ovet ESS eng 
memory reelle PEA e es deù TE activites, snd under CPIM-US or PINS 


° Amy microcompados system with ot least 64X cf memory. and 

° AJ TAY nma video display with eddreseable cursor, ای صا دی شم‎ E 

° A 132 colunun prirasr, character یت‎ dot-metriz (10 CP on 14° paper. 16.7 CPi with 8º paper) and 
° GOON ol diah storage im 2 drives or a hard disk. 


SOFTWARE RIOLUNSMEMNT Se 
e CP (trm) (Ver. 2-2 es besi PAPA (ira CT TABS (un), MSDOS (tn) or PCDOS (trn) eparstir systeme. 
MAIL 6108 A TRADEMARK CP ADTORTATE ہی‎ & MPTA 
سیت چیہ‎ OF DREI AL BEER 
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ACTIVITY-ON-ARC DIAGRAM — 


° A grepade prearvuntion of Ye logic o! Um activity network. 

© Diepteye masha members. doscripucn, ew darmon of each activity. 
شن همه ټس یا‎ morvinmah or late artinish dites 

° Miginiiginto the Crivon Pras), in-Process, and compteted sc ties 
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ACTIVITY REPCRT — keystone of the system's reporting capabiiiies: 
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THE PROBLEM: 


Your compeny hes successfully used PMS E to schedule end contro! many concurrent proects Put 
LS —— سو‎ unexpected dela ys end Coupon because more then one dl them 

lanned to utiiire lhe same resource at the same time. 

Otten. c activities within your project are discussed in detail with the department mansogers 
that will be pror ing the resource(3) required They may assure you that your project will be taken cae 
of only to find wa پل سا‎ est ھی ہیر یس‎ o lo ٢ سک سا‎ 
the resource piens tat were mobmitted for budget approval were in error! They re very sorry, but your 
project will now be detayed. All remeining activities will need to be renegotiated ath all of the other 


THE SOLUTION: 


Year conpery needs to use 8 syttemetic method for controlling the slloc ation of finite resources 


aguinst the requirements ol mary Competing prox 1 Your company needs KAS il, Lhe Resource Menea 
mem System bor PRASA 


RASI is a corpletehy integreted resource menagement sysiern thet allows 8 prosect manager to 
define up lo $b saperute reswearcte ceniers — people. departments, machine tocs, Last centers, etc. 
— each with 3 were مویں‎ ty lo ions, se hewr*y coat, Ved a burdea rate. T eve resources car 
thyen be siioc sted io tw actreities in your VMS 42 promcta Reports can be generated showing these slloce- 
tors on esther a Of 2 renace conter bora 

RMS A is bos comtrnci pra vho have res own crews, for engineering or mereriactoriva frme 
A AA A nM اج‎ 
can wine تا‎ es COpecity piennang and wed beveling sesy by providing tha cesourcs Managers etth 


quick visibility al Yue dernonds on the resow cs centers under thei corro! EMSd perdes. 


© Optinnal aetection of exher the resmerte Gamlar’ s burden rate or tha burden rate associated with 
(hee project (<a d burden cora ri is) 

e Video display ol a ailecatisns agewul 9 reecurce Cada thet potertinily confiict wah the ecpety 
the ks Bad presi c.d. 

© Afocetions sstemeticality update the ectivity’s budget fer tedor and burden. 

© ADocation ere eode in how par égy and cen be budgeted in ether tetai hours or tortal d-ar, 
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© Shows ail allocations lu e given activity within 8 project irora awy researc m 
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THE PROELEM: 
MEMO 


To: PROJECT MANAGER re: GM TOWER 
Will the rnateria!s arrive in time tor each activity? 

Car. money be saved by bulk purchases across projects? 

The project schedule has changad — what orders need attention? 

What are the details of the large material expenditures for the main steel structure? 

Will materia’ orders allow concrete pouring to be moved back two weeks? 

The vendor is asking for payment — did we receive line 12 of P.O. 142-3434A? 

What materials have been ailocated for the major electrical work? 

I'd like to see d~“ails of how you are minimizing construction loan cash draw. 


Cal} me tomorrow morning, 
From: A-J.T., Vice President 


P.S.: “Genius bs not 1 aowing’ the answer to ever’ question, it is knowing ‘where to find’ the answer." (Albert Einstein) 


THE SOLUTION: 


MMS-Il is a meteriais management system that gives a project manager control of ail majcr bid 
Items. As many &s 1909 purchase orders can be entered Into MMS.Il's purchase order data base for 
as Wes ه‎ 500 (ifferemt vendors. Up to 32,000 line items of materiai can be allocated to 'n' sc. 
tivities in 'n' PMS-A protects. 

MMS-II works hend- n-hand with PMS-Il. Entries to MMS.Il automatically update material budget 
and actual valves in PMS-II and are shown on the ACTIVITY REPORT, FUNDING SCHEDULE, and 
EARNED VALUE ANALYSIS. Schedule changes In PMS-II are matched with scheduled delivery dates 
of material orders, and late or excessively early scheduled deliveries are highlighted. 

MUMS-II has the same easy-to-use techniques for entering and updating information as PMS-II. Only 
necessary Information is requested, nd clear editing and error checking messages help you get your 
data entered correctly the first time. 
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ACTIVITY REPORT WITH MATERIAL ALLOCATIONS — 

* Provides the dei dia ci ndi mat serial nilecations for eech activity. showing delivery schedule and statua 
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© Keeps truck of thowends of line items of material Orders x the project moves from activity to ectivity, 
Making timely dai very cf critical materials practical eves with frequent schedule changes. 

© Highlights ereas where deisying بن‎ expediting deiiveries could aprova project profitadiitty end 
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MATERIAL ORDERS DETAIL REPORT — 


١ +. Shows the detal oí each purchase order in the deta base. Inchuding quantities received against or ders. 
e P.O.s can be satiectively reperted besed on a renge ol P.O. numbers, status ol purchase order, order 
deta, end vendor. 
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MATERIALS RECEIVED — AUDIT AND CONTROL — 


© Provides fer » continuous npdit rel) of the quantities and costs of materiais recerrod as well د مع‎ 
comventent maans of esetrediing the eutherizeticg ol meat wia! expenditures. 
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VEMDOR REFERENCE AND ANALYSIS LISTING — 
e Acts ess central list od acceptabile venders and £s an sid to tracking cech vendor's performanca. 
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THE PROBLEM: 


When you first get your FMS.I], and are running three or four projects, sitting at the coravuter 
and generating each of the reports you needed is not much of a chore — in fact, It is actually 
a lot of fun. But after you have several projects on your system, and the novelty of watching 
the programs go through thelr paces has worn off, tending the machine while it generates the 
many weekly reports you require can become an expensive and tiresome task. 


THE SOLUTION: 


BPS-11 ls a batch processing system, which allows you to: 

3) define the projects you are currently managing. 

2) calculate and generate activity reports, GANTT cherts, and edit listings, and 

3) select options for these calculations end reports. 
Then, with a single command from you, BPS-1! will calculate and report against any number 
of projects with as many different options as your current PMS-II system, all from your pre-defined 
files, completely unattended by you. 
if you will find yourself running the same reports against the same projects day after day or 
week after week, BPS-1l can result in a considerable savings in time, money, boredom, and 
aggravation. 
8525-11 has been designed to provide you with the greatest flexibility possible by allowing you 
' to set up multiple independent files for: 
1) projects to be processed, 
١ 2) reports to be generated, and 
3) the sort, select, and format options to be used with the reports. 


Then, any set of projects can be run against any set of reports using any set of options! 
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Pricing: Full System 
- 1) PMS-I $1295.00 
|. 2) PAS. $ 995.00 
3) MASI $ 995.00 
4) BPS-II $ 495.00 


Discount Policy: 


30% educationai discount for recognized Institutions. Demo system price applied toward full system price. 


Payment Terms: 





ER T 


Demo 


$50.00 
$50.00 
$50.00 


mu. kama Wr —‏ سا جد افية بذ علي تھی رده Zu‏ 


E LAN E Maio ati cá ir :‏ ب 
KOJEC Contro! Ola UL ۹٥ eil KG =:‏ 


Upgraded Demo 


$ 
$ 
š 


1245.00 
945.00 
945.00 


(Catilornia residents piense add 6% Sales Tar.) 


Prepay or C.O.D. Next day alr eveiloble via UPS Red Label (add 320.09 per PMS-I system). 


Delivery: 


All systems shipped within 24 hours ARO, UPS Blue Label (second day alr). 


Freight: 
MC In U.S.A. 





The demo systems come with full user documentation Including tutorial and ALL the features of 
the full system except those which allow you to create or add to a project network. With the DEMO nei 
work that is included on your disk, you can explore every fenture of PMS-Il, RMS:Il, or MMS-Il, on your 
own machine, at your leisure. When you decide to purchase a full system, Just return your demo disk(s) 


for &1 upgrade(s), and you will receive $50 credit for each upgraded demo. 
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ORDER FORM 


Please send oas PAS-I] demenctratica rysten and user mancal (330.00 — appiicedie tows: ds the price of the fui] systers) 
Please send ove RMS-1| dessenctratien system aad user m rewal ($50.00 — applicable tow’ rds ibe price ol the full system) 







(requires PM 3-13) 


Preece send owe MAS-U demonstration syetem wd user menwal ($50.00 — applicable towards tos priza of tha full system) 


a 
0 
0 
(reewires PAS-iT) 

O Plenos send futi P/AS-I] system ($12915.09) 

O Pierre send teH RASI rysten (99953.00) (roquires PM8-11) 
Û Please sead full ۶۸٠٢ eyotem ($995.00) (roquiras PM3-11) 
O Presos send fall BP3-11 syutam (9493.90) (requires PM8-11) 
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SHIPPING INSTRUCTIONS/DEALER STAMP 
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APPENDIX D 


SUBCONTRACT BACKCHARGE 
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SUBCONTRACT BACKCHARGE 
SUBCONTRACTOR: Date ll-1-24 Project Hyland Office Park 
Company — Subcontract # _ 3710-2505 
— D. Bacxcharge Cost Code 3710-25] 0 ڈ+ تت‎ ٤ ۲ِ 
I a Gë Notification Date —— — 





Under the terms of the subcontract agreement, referenced above, Waiter Ci has exe cised Its right und completed the 
following work: 
Construction of three (3) 10-ft. T 1 nd - 


summaries, material/equipment invoices, and Payroll Distribution sheets are attached hereto.) 


— — 20 


Per Paragraphs 19, 21, & 24 of the agreement, your next subcontract payment will be credited the foiiowing amount for 
reimbursement ot our costa. 


Vendor Invoice No/WCM Labor Cost. 
WCM labor (see attached) 8/19, 8/26, 9/2, 9/9, 9/16 $10,446.69 
Misc. vendors (see attached) Materials & equipment e 722 159 
— ACTUAL COSTS SUBTOTAL کچھ‎ $13,169.28 
Minimum Allowed minus Actual Costs = $19,080.00 - $13,169.28 (3.052,28) 
Subtotal =. Sn 
Overhead (0...) — sen eee 
TOTAL $10,030.00 






— Y PALA 72 
a M. وی‎ Project Manager ^ 


Vue - حدمدمھویط‎ * Yullow - Project bereger © Pink - Accounting 
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APPENDIX E 
PROBLEMS AND SOLUTIONS 


ASSIGNMENT 1 


Analyze and suggest ways to improve the erection 
process of the precast structure of the Bank ot Westminster 
from the given timelapse film. Set up a crew balance chart 
for analysis and comparison as shown in Methods Improvement 


tor Construction Managers by Henry W. Parker and Clarkson H. 
Ogelsby, McGraw Hill Book Co., 1972. 


Given: 1) 
2) 
3) 


4) 


5) 
6) 


7) 


Welder l is dressed in dark pants and dark 
Shirt. 

Welder 2 is dressed in dark pants and 
white shirt. 

Foreman is dressed in dark pants, white 
shirt, and red hard hat. 

Equipment Operator is dressed in dark 
pants, dark shirt, and dark ball cap. 
(NOTE: Operator does not leave cab of 
crane.) 

Each frame was taken every 60 seconds, 
therefore 1 frame is equal cto l minute. 
The 60 second interval scarts at tle start 
cf film. 

The second half of the film was taken at 
15 second intervals, therefore 4 frames 
equals 1 minute. 


E-1 


masa e< ee A 


2 eg fr ar ږے‎ .° a o a e 


Nro. dE, “e — —w—www ars ee eo AA ee, se cee یس‎ ow © ي سيار هيوسم ا‎ wÇ سی‎ g< سه‎ peewee ےس سس ہے۔‎ er - 


mm” =] rm‏ هه سا 


* 
e 


e e 


Ze 4 ۰ 


eet sg 
` ۰ 


4 


- 
e 


Bä 


L ¥ 
dd = 


b 


Y 


و 


T" `. IW Y e ج2۷‎ 


"t" e 
` 
-— mb 


dL n 


4 


4 


٤ Se په‎ 


PRAMES _.. "RS. 









680 
16 u» "T° 
` 
420 
E 
. 
1 LJ 















٢ 8 9 
wast Waits 


PLACE WEST 
CURTAIW WALL 









Lever 7 
WALL 


crt 8 
WELDER 1 WELDER 3 PORENAN سے‎ 
( DER WELDER 1) 


E-2 


Do —‏ تمد — tm — < MA.‏ مد وه C. °“ am, Ce. Ce Do te cala A MEAE e "ie‏ په o geen gem - ze "— e «© ——_c ..> > - -— — ^ e e «E E L a - . E *. = =. CAN "e "e Do Co‏ 9 س e n‏ - په mm‏ مچ Ĉ.‏ ہہ 


۱.٣77 


"E - — — — —— 





ھ87 


--— 2 " _ 


۲۶٢۶ سم‎ 





5 — + do o om A 


vtioes 3 
ye 


t 


WELDER 





m2s 


PRADES 
4 
4 
3 
3 
t 





"Yt * v^ A > يه‎ © 


4$ ودي‎ 3 $5, Le 





1 
—— — MÀ M € —— 


` — — "o —— — 


ASSIGNMENT 2 


Analyze and suggest ways to inprove the erection 
process of the brick veneer of the Bank of Westminster from 


the given timelapse as shown in Methods Improvement for 
Construction Managers by Henry W. Parker and Clarkson H. 


Ogelsby, McGraw Hill Book Co., 1972. 


Given: 1) 


2; 


3) 
4) 


Foreman is heavy Set with white hard hat 
dressed in tank jacket and dark pants. 
Two bricklayers both dressed in maroon 
shirts and dark pants with white hard 
hats. 

Laborer dressed in gray jacket, dark 
pants, and red hard hat. 

Laborer dressed in gray jacket with blue 
shoulders, dark pants, and white hard hat. 
Film was at 1 second intervals, therefore 
60 frames equals 1 minute. 
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